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MAXIMUM KNOWN STAGES AND DISCHARGES OF
NEW YORK STREAMS THROUGH SEPTEMBER 1983

By Joseph A. Robideau, Patricia M. Burke, and Richard Lumia

ABSTRACT

This report lists-the maximum known stages and discharges of
New York streams through September 1983. The data represent 1,197
sites. Most data were obtained from files of the U.S. Geological
Survey (USGS), but some were provided by other Federal, State, and
private organizations.

The information is grouped by major drainage basins and listed
by U.S. Geological Survey station number in downstream order. Given
are county names, drainage area (in square miles), period of record,
type of site (continuous record, partial record, miscellaneous
measurement), date of discharge, stage, elevation, discharge, and
remarks.

An envelope curve for the New York data was developed from a
plot of maximum known discharge versus drainage area and was compared
with a like curve derived from maximum known discharges from
throughout the United States. The national curve ranges from 3.0
times higher than the New York curve at a drainage area of 1.0 square
mile to 5.0 times higher at 1,000 square miles. The relative
magnitude of flood discharges in four hydrologic regions of New York
(west, north, southeast, and Long Island) is shown in graphs
relating maximum known discharge to drainage area.

INTRODUCTION

Information on severe flooding is useful to designers of bridges, culverts,
and dams and to flood-plain managers. For nearly a century, the U.S. Geological
Survey has systematically been collecting peak stage (gage height) and discharge
data at continuous~record gaging stations, partial-record stations, and at
miscellaneous-measurement sites during and (or) after significant flooding.

Most of the data are accessible through the U.S. Geological Survey's WATSTORE
(National Water Data Storage and Retrieval System) peak—flow computer file in
Reston, Va. The Survey publishes each State's peak stage and discharge data
anmually; the New York volumes include a few sites near the New York border in
adjacent States. Data from these sites are included in this report.

Purpose and 8cope

This report, prepared in cooperation with New York State Department of
Transportation, is a compilation of all maximum stages and discharges of New
York streams on record at the Geological Survey and includes some furnished by
other Federal, State, and private organizations. This compilation is a
supplement to a similar one covering the period of record through 1973
(Leonard and Dunn, 1976). Data presented herein supersede those published in
earlier reports.,



The purpose of this report is to update the previous compilation (Leonard
and Dunn, 1976), which gives maximum known stages and discharges of New York
streams through September 1973, and to develop envelope curves relating maxi-
mum known discharge to drainage area in western, northern, and southeastern
New York, and on Long Island.

DATA COMPILATION

All available peak-stage and discharge data on record for New York streams
were compiled. Most of the data were obtained through the Geological Survey's
WATSTORE peak-flow file in Reston, Va., or from a miscellaneous peak-flow
measurement file in the Survey's office in Albany, N.Y. Most miscellaneous-
discharge measurements were made by indirect methods (slope-area, contracted
opening, etc.). Other sources of peak stage and discharge information were
Federal or State agencies such as the U.S. Army Corps of Engineers, National
Weather Service, New York State Department of Transportation, etc., or local
organizationns. Data from 1,197 sites were compiled and are listed in table 1

(at end of report).

Many of the peak discharges listed herein occurred before the construc-
tion of reservoirs or other hydraulic structures; subsequent peak discharges
on those streams are likely to be of lesser magnitude than before the
construction,

The peak-flow and miscellaneous peak-discharge measurement files were
updated and revised where necessary.and merged through a computer program.
The resulting output (table 1) is described below.

DATA PRESENTATION

Table 1 contains several categories and uses several codes and
abbreviations, as explained below:

Stream or basin.—-Data are listed by major stream or lake basin in which the
site is located (See fig. 3, p. l4). The sites are listed by Geological
Survey station number (downstream order) followed by the stream name and
location, with standard abbreviation; for example, river (R), creek (CR),
brook (BK), branch (BR), tributary (TRIB), near (NR).

County.--The county in which the site is located is indicated by a number;
the corresponding name is given in the explanation preceding table 1.
County locations are shown in figure 3.

Drainage area.—--Drainage areas are given in square miles. Those listed for
streams on Long Island are only approximate because streamflow is derived
primarily from ground water, and the ground-water drainage areas may
differ from the surface-water drainage areas. However, ground-water
contribution during peak discharges is considered to be only a minor
factor,

Period and type of rétord.=-This column represents only those water years in
which peak stage or discharge data were obtained. The period of record
may include years when only miscellaneous measurements were obtained.
Not all periods listed are continuous or complete; an occasional year or
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two of peak—-flow record may be missing. The letter code indicating type
of record is described in the explanations preceding table 1 and in the
glossary. Some sites may have had more than one type of record; for
example, a continuous-recording gage may have been converted to a crest-—
stage gage or vice versa.

Maximum known stage and discharge.--Remarks on gage height and (or) discharge
are designated by letter codes, which are described in the explanation
preceding table 1. Most were adopted from the WATSTORE peak—-flow file,
and several are possible for each entry. Water-surface elevation above
National Geodetic Vertical Datum of 1929 (NGVD) is listed for sites where
the gage datum is available; where the gage datum is referenced to a
datum other than NGVD, a footnote is given. Discharge is given in ft3/s
and in (ft3/s)/mi2. 1If a gaging-station rating curve was extended on
the basis of an indirect discharge measurement, a code for the type of
indirect measurement is given.

The magnitude of maximum known discharges in New York in relation to
those elsewhere in the United States is shown by plots of discharge against
drainage area in figure 1. The upper envelope curve in figure 1 represents
maximum known discharges in the United States as plotted against drainage area
by Crippen and Bue (1977). The curve labeled "northeast," also developed by
Crippen and Bue, represents maximum known discharges (in relation to drainage
area) in the northeastern United States through 1974. The data points indicate
the maximum known discharges of New York streams in relation to their drainage
areas and represent the maximum known unit runoff values [(ft3/s)/mi?] in New
York. Their pattern suggests that the maximum flood-discharge potential (per
square mile) of New York streams is less than that of streams in other parts
of the United States and in the Northeast, Rainfall-intensity maps and a
regional analysis of maximum known discharges by Crippen and Bue (1977) for
the United States substantiate this conclusion.

Zembrzuski and Dunn (1979) divided New York into three hydrologic regions
in a statewide flood-frequency analysis, The maximum known discharges of
streams within each of these regions, as well as those of streams on Long
Island, are plotted against their respective drainage areas in figure 2. The
greatest unit runoff values [(ft3/s)/mi?] experienced in each region also are
given in figure 2., Smooth curves enveloping the plotted points were drawn for
each hydrologic region. As indicated in figure 2, the western region has the
greatest flood potential per square mile in the State, and Long Island the
least. The western region envelope curve in figure 2 also represents the
maximum known discharges per square mile in New York State.

Peak discharges resulting from once-only events, such as the failure of
a dam, were not used in developing any of the envelope curves presented
herein, and the curves are not associated with specific flood frequencies or
probabilities.

Hydrologic terms used in the text and tables of this report are defined
in the glossary. Users of this report are invited to submit evidence of peak
stages and discharges at sites not listed in this compilation, or of data that
are known to exceed those listed., Submit information to:

U.S. Geological Survey
P.0. Box 1397
Albany, New York 12201
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SUMMARY

The U.S. Geological Survey, in cooperation with New York State Department
of Transportation, compiled all maximum known stages and discharges of New
York streams through September 1983. Most of the peak data were obtained from
files of the U.S. Geological Survey, but other Federal, State, and private
organizations contributed additional peak-data information. Data from 1,197
sites are given.

The data are listed by major drainage basin and by Geological Survey
station number (downstream order). The data include the station name, county,
type and period of record, date of flood, gage height, discharge, discharge
per square mile, and remarks on gage height and discharge.

A comparison of maximum known discharges per square mile in New York with
those of the United States suggests a lower flood-discharge potential per
square mile in New York than in other high flood-discharge potential areas of
the country. Curves enveloping maximum known discharges of four hydrologic
regions in New York indicate that the western region has the greatest flood
potential per square mile in the State and Long Island the least.

SELECTED REFERENCES

Bailey, J. F., Patterson, J. L., Paulhus, J. L. H., 1975, Hurricane Agnes
rainfall and floods, June-July 1972: U.S. Geological Survey Professional
Paper 924, 403 p.

Bodhaine, G. L., 1968, Measurement of peak discharge at culverts by indirect
methods: U.S. Geological Survey Techniques of Water—-Resources
Investigations, Book 3, Chap. A3, 60 p.

Crippen, J. R., and Bue, C. D., 1977, Maximum floodflows in the conterminous
United States: U.S. Geological Survey Water-Supply Paper 1887, 52 p.

Cry, G. W., 1965, Tropical cyclones of the North Atlantic Ocean, Technical
Paper No. 55: U.S. Department of Commerce, Laboratory of Climatology,
U.S. Weather Bureau, Washington, D.C., 148 p.

Dalrymple, Tate and Benson, M. A., 1967, Measurement of peak discharge by
the slope-area method: U.S. Geological Survey Techniques of Water-
Resources Investigations, Book 3, Chap. A2, 12 p.

Eissler, B. B., and Zembrzuski, T. J., Jr., 1974, Summary and evaluation of
crest—-stage gage data in New York: U.S. Geological Survey Open-File
Report, 24 p.

Hulsing, Harry, 1967, Measurement of peak discharge at dams by indirect
methods: U.S. Geological Survey Techniques of Water-Resources
Investigations, Book 3, Chap. A5, 29 p.

Ingram, W. T., 1969, Glossary, water and wastewater control engineering:
Joint editorial board, American Public Health Association, American
Society of Civil-Engineers, American Water Works Association, and,

Water Pollution Control Federation, 387 p.

6



SELECTED REFERENCES (Continued)

Leonard, I. R., and Dunn, B., 1976, Maximum known stages and discharges of
New York streams through 1973: New York State Department of Environmental
Conservation Bulletin 72, 67 p.

Matthai, H. F,, 1967, Measurement of peak discharge at width contractions by
indirect methods: U.S. Geological Survey Techniques of Water—-Resources
Investigations, Book 3, Chap. A4, 44 p.

Rafter, G. W., 1905, Hydrology of the State of New York: Albany, N.Y., New
York State Museum Bulletin 85, 902 p.

Speer, P. R., and Gamble, C. R., 1965, Magnitude and frequency of floods in the
United States Part 3-A, Ohio River Basin except Cumberland and Tennessee
River basins: U.S. Geological Survey Water—Supply Paper 1675, 630 p.

Tice, R. H., 1968, Magnitude and frequency of floods in the United States,
Part 1-B, North Atlantic Slope Basins, New York to York River: U.S.
Geological Survey Water—Supply Paper 1672, 585 p.

U.S. Geological Survey, 1960, Compilation of records of surface waters of the
United States through September 1950--North Atlantic Slope basins, New
York to York River: U.S. Geological Survey Water-Supply Paper 1302, 679 p.

1964, Compilation of records of surface water of the United States,
October 1950 to September 1960-—North Atlantic Slope Basins, New York to
York River: U.S. Geological Survey Water—Supply Paper 1722, 578 p.

1961-75, Water resources data for New York, Part 1, Surface water
records: U.S. Geological Survey Water Data Report (issued annually).

1971, Index of surface-water records to September 30, 1970, Part 1——
North Atlantic Slope Basins: U.S. Geological Survey Circular 651, 89 p.

1971, Index of surface-water records to September 30, 1970, Part 3--
Ohio River Basins: U.S. Geological Survey Circular 653, 71 p.

1971, Index of surface-water records to September 30, 1970, Part 4--
St. Lawrence River Basin: U.S. Geological Survey Circular 654, 43 p,

1976, Water resources data for New York, water year 1975: U.S.
Geological Survey Water Data Report NY-75-1, 735 p.

1977-80, Water resources data for New York, Water years 1976-79,
Volume 1, New York excluding Long Island: U.S. Geological Survey Water
Data Report (issued annually).

1977-80, Water resources data for New York, Water years 1976-79,
Volume 2, Long Island: U.S. Geological Survey Water Data Report (issued
annually).

1981-84, Water resources data for New York, Water years 1980-83,
Volume 1, Eastern New York excluding Long Island: U.S. Geological Survey
Water Data Report (issued annually).

7



SELECTED REFERENCES (Continued)

U.S. Geological Survey, 1981-84, Water resources data for New York, Water
years 1980-83, Volume 2, Long Island: U.S. Geological Survey Water
Data Report (issued annyally).

1981-84, Water resources data for New York, Water years 1980-83,
Volume 3, Western New York: U.S. Geological Survey Water Data Report
(issued annually).

Wagner, L. A., 1982, Drainage areas of New York streams, by river basins—-
A stream gazeteer Part 1, data compiled as of October 1980: U.S.
Geological Survey Open—File Report 81-1055, 359 p.

Wiitala, S. W., 1965, Magnitude and frequency of floods in the United States,
Part 4, St, Lawrence River Basin: U.S. Geological Survey Water—-Supply
Paper 1677, 357 p.

Zembrzuski, T. J., Jr., and Dunn, B., 1979, Techniques for estimating magnitude
and frequency of floods on rural, unregulated streams in New York State
excluding Long Island: U.S. Geological Survey Water—-Resources
Investigations 79-83, 66 p.

GLOSSARY

Backwater—-The increased depth of water upstream from a dam or obstruction in
a stream channel resulting from that obstruction.

Continuous—-record site—-—-A streamgaging location that has automatic instruments
for measuring and recording stream stage continuously (or at preselected
time intervals).

Contracted-opening discharge measurement—-A determination of peak discharge
after a flood by field survey of high-water marks and channel and
bridge geometry at a bridge constriction. Discharge is computed from
an evaluation of energy changes between the approach section and
the downstream side of the constriction (Matthai, 1967).

Datum-—-An agreed standard point or plane of stated elevation, noted by permanent
benchmarks on some solid immovable structure, from which elevations are
measured or to which they are referred.

Discharge—-—-As applied to a stream or conduit, the rate of flow, or volume of
water flowing in the stream or conduit at a given place and within a
given period of time.

Drainage area—-The area of a drainage basin or watershed, expressed in acres,
square miles, or other unit of area. Also called catchment area,
watershed, or river basin.



GLOSSARY (Continued)

Drainage basin--An area from which surface runoff is carried away by a single
drainage system.

Elevation--Generally refers to height in feet above NGVD (formerly mean sea
level). See NGVD.

Flood--A relatively high flow as measured by either gage height or discharge
quantity.

Flow-over-dam discharge measurement--A determination of peak discharge after
a flood, by field survey of high-water marks and channel and dam
geometry. Discharge is computed on the basis of an evaluation of energy
changes between the approach section and the control (dam) section

(Hulsing, 1967).

Flow through culvert discharge measurement--A determination of peak discharge
after a flood, by field survey of high-water marks and channel and culvert
geometry. Discharge is computed from an evaluation of energy changes
between the approach section and the culvert control section (Bodhaine,
1968).

Gage height--The height of a water surface as measured on a gage, the zero of
the gage being referred to some arbitrary datum.

Miscellaneous-measurement site-—-A location other than at a streamgaging
station where limited streamflow data (such as discharge measurements)
are collected for some special hydrologic purpose,.

NGVD (National Geodetic Vertical Datum of 1929)--A geodetic datum derived
from a general adjustment of the first—order level nets of both the
United States and Canada. It was formerly called "Sea Level Datum of 1929
or "mean sea level.” Although the datum was derived from the average sea
level over a period of many years at 26 tide stations along the Atlantic,
Gulf of Mexico, and Pacific Coasts, 1t does not necessarily represent
local mean sea level at any particular place.

Partial-record site—-A particular station where limited streamflow data are
collected systematically over a period of years for use in hydrologic
analyses. As used in this report, crest-stage information was analyzed
at these sites. A crest-stage gage 1s a device which will register the
peak stage occurring between inspections of the gage.

Peak stage--The maximum water surface elevation, above an arbitrary datum of
reference, that occurs at a given place over a relatively short period.

Rating curve-—A curve representing the relation between gage height (stage)
and volume of water per unit time (discharge), flowing in a channel.

Slope-area discharge measurement--A determination of peak discharge, following
a flood, by field survey of a reach of channel and high-water marks at
selected cross sections. Discharge is usually computed from the
Manning equation in open channels (Dalrymple and others, 1967).



GLOSSARY (Continued)

Stage--The elevation of a water surface above or below an established low—water
plane or arbitrary datum of reference. See gage height.

Water year—-A continuous l2-month period, arbitrarily selected for the
presentation of data relative to hydrologic or meteorologic phenomena.
The U.S. Geological Survey uses October 1 to September 30 in the
publication of its records of streamflow. For example, October 1, 1980
to September 30, 1981 is the 1981 water year.

MAJOR LAKE AND RIVER BASINS IN TABLE 1
(Locations are shown on p. 14.)

Page
NORTH ATLANTIC SLOPE BASINS
Housatonic River basiNe o« o o o o ¢ o o o o o o o o o o s s o o ¢ s o o 15
Blind Brook basin o« o« e o o o o o o o o o o o o o o o o o o o o o o o o 15
Beaver Swamp Brook basiNe o o o o o o o o o o o o s o o o o s o o o o 15
Mamaroneck River basine « o o o o o o o o« o o o o o o o o o o o« o o o o 15
Hutchinson River basino e © 6.0 © o © o © o ® o o o e & o o e e © o e » lb
Bronx River basin o o o o o o ¢ ¢ o o o ¢ o ¢ o o o o o o o 0o o o o o o 16
Streams on Long Islande o o o o o o o o o o o o ¢ o o o ¢ o o o o o o 16
Hudson River basiNe o o o o o o o o o o o o o o o o o 5 ¢ 8 s s o o 2 o 17
Mohawk River basin « o« o o o o o o ¢ s o o o o 2 5 s o o o o o 2 o 21
Hackensack River basiNe o o o o o o o o o o o o s o 2 2 o o o o s s o o 35
Passaic River basin o« o o o o o o o s o o 5 o s o o s o s o o o o & s o 36
Delaware River basine o 4 o o o o o o o o o o o o o o o s o s o o o o @ 36
Susquehanna River basin o« o« o o o o s o o o o 5 o o s o s s o s s o o o 42
OHIO RIVER BASIN
Allegheny River basin ® o 8 8 ® 8 6 © 8 ® 85 e ® © 8 e 8 5 6 O e © o e » 53
ST. LAWRENCE RIVER BASIN
Lake Erie basin o o 4 o o o s o o o o ¢ o o o o s o o s o o o o s s o o 55
Niagara River basin . . e o 6 e e 8 & e 8 © 6 e 6 © e © 5 ® © © ° o o o 57
Lake Ontario basin. o o o o o o o o s o o o o o o s o o s o o o s s o o 58
Genesee River basinue o« o o o o o o o o 5 o o 5 o o o o 5 s o s o » 60
Oswego River basin « o o o o o o o o o o o o o o o 5 o o o s o s o 66
Black River basin. e ® 8 8 @ 8 © ® © o ® © © 8 & & e © © © 8 o s ® 75
St. Lawrence River Main SteM. o « o o o o o s o o o o s o s o o o o s o 78
Lake Champlain basin . o o o o s o o o o o o s o o s o s o o o o » 81
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Table 1
Maximum known stages and discharges of New York

streams through September 1983
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CODES AND DEFINITIONS USED IN TABLE 1

COUNTY CODE

Code County name Code County name
1 Albany 63 Niagara
3 Al legany 65 Oneida
5 Bronx 67 Onondaga
7 Broome 69 Ontario
9 Cattaraugus 71 Orange
11 Cayuga 73 Orleans
13 Chautauqua 75 Oswego
15 Chemung 77 Otsego
17 Chenango 79 Putnam
19 Clinton 81 Queens
21 Columbia 83 Rensselaer
23 Cortland 85 Ri chmond
25 Delaware 87 Rockland
27 Dutchess 89 St. Lawrence
29 Erie 91 Saratoga
31 Essex 93 Schenectady
33 Franklin 95 Schoharie
35 Fulton 97 Schuyler
37 Genesee 99 Seneca
39 Greene 101 Steuben
41 Hami 1ton 103 Suffolk
43 Herkimer 105 Sullivan
45 Jefferson 107 Tioga
47 Kings 109 Tompkins
49 Lewis 111 Ulster
51 Livingston 113 Warren
53 Madison 115 Washington
55 Monroe 117 Wayne
57 Montgomery 119 Westchester
59 Nassau 121 Wyomi ng
61 New York 123 Yates
REMARKS
Code Definition

Type of Record

A Active continuous-record site (recording gage)

B Active partial-record site (crest-stage gage, staff gage, etc.)
c Miscellaneous measurement site

D Discontinued .continuous record-site

E Discontinued partial-record site

12



REMARKS (Continued)

Code Definition
Gage Height

A Af fected by backwater

B Not the maximum for period of record

o At site and (or) datum different from most recent

D None available

E Estimated

F Gage datum changed during this water year

G From floodmark

H Affected by wave associated with coastal storm surge

i -D;s;h;rge ---------------------------------

A Maximum daily average

B Estimated

C Affected by dam failure

D Result of hurricane

E Af fected to unknown degree by regulation or diversion
F Af fected by regulation or diversion

G Historic peak (determined before gage installation)
H Result of ice-jam or debris—dam breakup

I Af fected by urbanization or channelization

J Not determined

K Not the maximum for period of record

L Determined by slope-area measurement

M Determined by contracted-opening measurement

N Determined by flow through culvert measurement

0 Determined by flow-over-dam measurement

P From source other than Geological Survey

13
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